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SECTION 312000 - EARTHWORK 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

A. The provisions of the Contract Documents apply to the work of this Section. 

B. Refer to Section 31 1000 for topsoil stripping and Section 02 9000 for topsoil placement. 

 

1.2 SUMMARY 

A. This Section includes the following: 

1. Excavation, filling, backfilling, and grading indicated and necessary for proper completion of 

the work. 

2. Preparing of subgrade for building slabs, walks, and pavements. 

3. Drainage/porous fill course for support of building slabs. 

4. Excavating and backfilling of trenches. 

5. Excavating and backfilling for underground mechanical and electrical utilities and buried 

mechanical and electrical appurtenances. 

6. Providing and monitoring settlement plates. 

 

1.3 SUBMITTALS 

A. VDOT approved Job Mix for stone. 

B. Imported fill (if required): Submit location of borrow pit and a sample of the soil for approval to the 

Owner’s Geotechnical Engineer a minimum of fourteen (14) working days prior to use 

C. Geotextile Fabric 

D. Copy of Blasting Permit, approved by authorities having jurisdiction, for record purposes. 

 

1.4 DEFINITIONS 

A. Excavation: Removal of all material encountered to design subgrade elevations indicated for cut 

areas and to subsoil elevations in fill areas. Excavation also includes subsequent re-spreading, 

moisture conditioning, compaction, and grading of satisfactory materials removed. 

B. Unauthorized Excavation: Removal of materials beyond the limits indicated in the definition of 

“Excavation” without specific direction of Owner / Architect. 

C. Additional Excavation: Removal, disposal and replacement of materials beyond the limits indicated 
in the definition of “Excavation” at the direction of the Owner / Architect.  Refer to Part 3 of this 

Section for requirements of Additional Excavation.  
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D. Subgrade:  The undisturbed earth (in cut) or the compacted soil layer (in fill) immediately below 

granular subbase, drainage fill, or topsoil materials. 

E. Subsoil:  The undisturbed earth immediately below the existing topsoil layer. 

F. Building Pad: The area extending 10 feet beyond the exterior limits of the building/column footings 

and down to undisturbed soils at a one horizontal to one vertical slope. 

G. Structures: The area extending a minimum of ten (10) feet beyond the edge of foundations, slabs, 

curbs, underground tanks, piping or other man-made stationary features occurring above or below 

ground surface. 

H. Pavements: The area extending 10 feet beyond the exterior limits of paved areas and down to 

undisturbed soils at a one horizontal to one vertical slope. The area extending 3 feet beyond the 

exterior limits of walks and down to undisturbed soils at a one horizontal to one vertical slope 

I. Subbase Material: Artificially graded mixture of crushed gravel or crushed stone meeting VDOT 

specifications.  Material type is indicated on the drawings. 

J. Drainage/Porous Fill: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed 

gravel meeting the requirements of VDOT No. 57 Stone. 

K. Rock:  Hard bed rock, boulders or similar material requiring the use of rock drills and/or explosives 

for removal.  The criteria for classification of general excavation as rock is any material which 
cannot be dislodged by a Caterpillar D-8 Tractor, or equivalent, equipped with a single tooth 

hydraulically operated power ripper.  The criteria for trench rock shall be that a Caterpillar 345 

Backhoe, or equivalent, with a proper width bucket cannot remove the material. 

 

1.5 ADDITIONAL WORK 

A. This Project is defined as Unclassified to design subgrade and Classified below design subgrade 

(ADDENDUM 06).  

B. The risks of concealed, unknown, or unanticipated subsurface conditions from existing ground 

surface to the design subgrade elevations in cut areas and to subsoil elevations in fill areas shall be 

included in the Contract Amount and shall not be considered as grounds for additional costs to the 

Contract. 

C. The risks of concealed, unknown, or unanticipated subsurface conditions below the elevations 

stated above identified as additional excavation are not shall also be (ADDENDUM 06) included in 
the Base Bid Contract amount and shall not (ADDENDUM 06) be considered as grounds for 

additional cost to the Contract. The work includes the establishment of acceptable bearing 

conditions in both cut and fill situations. 

D. Rock Excavation:  Any required rock excavation shall be included in the Base Bid Contract amount 

and shall not be considered as grounds for additional costs to the Contract  (ADDENDUM 06). 

E. Time extensions will not be granted for Additional Excavation or Rock Excavation. 

 

1.6 EARTHWORK BALANCE ADJUSTMENTS  

A. Adjustments of grades may be allowed with prior written approval of the Owner / Architect in order 

to accommodate shortfall or surplus of material that may occur.  Should adjustments be allowed, 
maintenance of designed drainage patterns and required adjustments to drainage structures shall be 

a Contract responsibility.  No additional payment will be made for these adjustments. 
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B. Any surplus material remaining shall be removed from the site and disposed of in a legal manner. 

 

1.7 QUALITY ASSURANCE 

A. Codes and Standards: Perform excavation work in compliance with applicable requirements of 

authorities having jurisdiction. 

B. Environmental Compliance:   

1. Comply with the requirements of the latest edition of the Virginia Erosion and Sediment 

Control Handbook for erosion control during earthwork operations. 

2. Comply with the permit conditions for all work performed within wetlands. 

C. Testing and Inspection Service: Owner will employ and pay for an independent Geotechnical 

testing and inspection laboratory to perform soil testing and inspection service during earthwork 

operations. Cooperate with Owner’s Geotechnical Engineer as required for testing and inspection of 
work.  These services do not relieve the responsibility for compliance with Contract Document 

requirements.  

 

1.8 PROJECT CONDITIONS 

A. Site Information: Data concerning subsurface materials or conditions, which are based on test 

borings, have been obtained by the Owner for his use in designing the project.  This data is 

contained in a report titled “Subsurface Exploration and Geotechnical Engineering Analysis, 
Loudoun County Juvenile Detention Center, Loudoun County, Virginia by ECS dated February 13, 

2017.  This report is included in this project manual for information only. 

1. The accuracy or completeness of the data is not warranted or guaranteed by the Owner or the 

Architect/Engineer, and in no event shall be considered part of the Contract Documents.  The 
Owner /Architect/Engineer expressly disclaim any responsibility for the data as being 

representative of the conditions and materials that may be encountered. 

B. Bidders and interested parties (prior to receipt of bids) are encouraged to conduct their own soil and 
subsurface investigations, examinations, tests, and exploratory borings to determine the nature of 

the soil conditions underlying the project site.  Contact the Owner's office to make an appointment 

to enter the site for the purpose of conducting your own investigation prior to bid. 

C. Existing Utilities:  Do not interrupt existing utilities serving facilities occupied by the Owner of 

others except when permitted under the following conditions and then only after arranging to 

provide acceptable temporary utility services. 

1. Notify Owner / Architect not less than 48 hours in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without receiving Owner’s / Architect’s written 

permission. 

3. Existing utilities across or along the line of work are indicated only in an approximate 
location.  Locate all underground lines and structures.  Call “Miss Utility”  prior to 

construction.  If utilities are marked that are not shown on the plans, locate utility vertically 

and horizontally and provide information to Owner / Architect.  Repair and correct any 

damage to underground lines and structures. 
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1.9 SAFETY 

A. Protection of Persons and Property: Barricade open excavations occurring as part of this work and 

post with warning lights. 

1. Operate warning lights as recommended by authorities having jurisdiction and governing 

regulations and standards. 

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by earthwork 

operations. 

B. Work within the road right-of-way shall meet all requirements of the latest edition of the Virginia 

Department of Transportation Work Area Protection Manual. 

 

 

PART 2 - PRODUCTS 

 

2.1 SOIL MATERIALS 

A. Satisfactory soil materials are defined as those complying with ASTM D2487 soil classification 

groups CL, GC, SC, GW, GP, GM, SM, SW, and SP. 

B. Unsatisfactory soil materials are defined as those complying with ASTM D2487 soil classification 

groups CH, OL, OH, MH, ML and PT. 

C. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 4 
inches in any dimension (2 inches for material used in trench backfill), debris, waste, frozen 

materials, organics, vegetation and other deleterious matter. 

D. Imported material for structural fill shall comply with ASTM D2487 soil classification groups CL,  

SC, SM, SP, SW, GC, GM, GP, or GW. 

 

2.2 ACCESSORIES 

A. Non-woven Geotextile Fabric (for drainage): Mirafi 140N, or equivalent. 

B. Woven Geotextile Fabric (for reinforcement): PROPEX 2002, or equivalent. 

 

 

PART 3 – EXECUTION 

 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 

operations. 
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B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, 

obstructions, and deleterious materials from ground surface is specified in Section 31 1000 "Site 

Clearing." 

C. Protect and maintain erosion and sedimentation controls during earthwork operations. 

 

3.2 DEWATERING 

A. Prevent surface water and subsurface or groundwater from flowing into excavations and from 

flooding project site and surrounding area. 

1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 

foundation bottoms, undercutting footings, and soil changes detrimental to stability of subgrade 
and foundations. Provide and maintain pumps, well points, sumps, suction and discharge lines, 

and other dewatering system components necessary to convey water away from excavations. 

2. Establish and maintain temporary drainage ditches and other diversions outside excavation 
limits to convey rain water and water removed from excavations to collecting or runoff areas. 

Do not use utility trench excavations as temporary drainage ditches. 

B. Should any springs or running water be encountered in the excavation, notify the Owner / Architect 

and provide discharge by trenches (or other acceptable means) and drain to an appropriate point of 
disposal.  Provide temporary drainage facilities to minimize the flow of rainwater onto adjacent 

property. Repair any damage to property or to subgrade as a result of construction and/or 

dewatering (or lack thereof) operations at no additional cost to the Contract. If permanent provision 

must be made for disposal of water other than as indicated, the Contract price shall be adjusted. 

C. Soils encountered may require disking, scarifying, moisture conditioning, harrowing, pulverizing or 

other special or careful handling when utilized as fill. No additional payment will be made for these 

operations. 

 

3.3 EXPLOSIVES 

A. Blasting may be done only if authorized by the Owner and local authorities having jurisdiction.  
When explosives are used, experienced powdermen or persons who are licensed or otherwise 

authorized to use explosives shall execute the work. Explosives shall be stored, handled, and used in 

accordance with local regulations and with the “Manual of Accident Prevention in Construction” of 
the Associated General Contractor of America, Inc. Correct any damage to foundations or other 

work caused by use of explosives. Meeting the requirements of the blasting permit, if issued, is a 

Contract responsibility. 

1. Pre-blast inspections are required in accordance with all prevailing jurisdictional guidelines. 
These inspections and associated costs are the sole responsibility of the Contractor. Any 

damage resulting from blasting operations to onsite or offsite structures and appurtenances and 

costs associated therewith are the sole responsibility of the Contractor. Blasting operations in 
the vicinity of existing structures and new and/or in-progress construction shall also be 

performed in accordance with the constraints of the most recent edition of the Virginia 

Statewide Fire Prevention Code, NFPA 495 and/or local ordinances as applicable. 

 

3.4 EXCAVATION 
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A. Excavation consists of removal, placement and disposal of material encountered when establishing 

required subgrade or finish grade elevations. 

1. Excavation includes removal and disposal of pavements and other obstructions visible on 
ground surface; underground structures, utilities and other items indicated to be demolished and 

removed; together with earth and other materials encountered that are not classified as rock or 

unauthorized excavation. 

B. Rock Excavation: If Rock is encountered the Owner’s Geotechnical Engineer will verify that the 

material qualifies for classification as rock excavation. 

1. If rock is encountered in grading, remove to depths as follows: 

a) Under surfaced areas, to 6” under the respective subgrade for such areas. 

b) Under grass and planted areas - 12” minimum. 

c) Under footings – Two feet below bottom of footing, One foot outside of perimeter of 

footing. 

d) Under trenches – 6” below bottom of trench. 

 

3.5 EXCAVATION FOR BUILDING PAD AND STRUCTURES 

A. Conform to elevations and dimensions indicated within a tolerance of plus or minus 0.10 foot, and 
extending a sufficient distance from footings and foundations to permit placing and removal of 

concrete formwork, installation of services, other construction and for review. 

B. Excavations for footings and foundations: Do not disturb bottoms of excavation.  Excavate by hand 
to elevations required just before concrete reinforcement is placed.  Trim bottoms to required lines 

and grades to leave solid base to receive other work. 

1. Where rock is encountered, carry excavation to required elevations and backfill with crushed 

stone prior to installation of footing. 

C. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Structures: Conform to 

elevations and dimensions indicated within a tolerance of plus or minus 0.10 foot plus a sufficient 

distance to permit placing and removal of concrete formwork, installation of services, other 

construction and for review.  Do not disturb bottom of excavations intended for bearing surface. 

 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Cut surface under pavements to comply with cross-sections, elevations and grades as indicated. 

 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to uniform width, sufficiently wide to provide ample working room and a 

minimum of 6 to 9 inches of clearance on both sides of pipe or conduit. 

B. Excavate trenches to depth indicated or required to establish indicated slope and invert elevations 

and to support bottom of pipe or conduit on undisturbed soil.  Beyond building perimeter, excavate 

trenches to allow installation of top of pipe below frost line. 

1. Where rock is encountered, carry excavation to required elevations and backfill with VDOT 

#57 crushed stone prior to installation of pipe. 



JUVENILE DETENTION CENTER  Moseley Architects Project Number: 481000 
LOUDOUN COUNTY, VIRGINIA 

 
 

EARTHWORK – ADDENDUM 6  31 2000 - 7 

2. For pipes or conduit less than 6 inches in nominal size, and for flat-bottomed, multiple-duct 

conduit units, do not excavate beyond indicated depths.  Hand-excavate bottom cut to accurate 

elevations and support pipe or conduit on undisturbed soil. 

3. For pipes and equipment 6 inches or larger in nominal size, shape bottom of trench to fit bottom 

of pipe for 90 degrees (bottom 1/4 of the circumference).  Fill depressions with tamped sand 

backfill.  At each pipe joint, dig bell holes to relieve pipe bell of loads ensure continuous 

bearing of pipe barrel on bearing surface. 

 

3.8 EXCAVATION STABILITY 

A. General:  Comply with local codes, ordinances, and requirements of agencies having jurisdiction. 

B. Slope sides of excavations to comply with local codes, ordinances, and requirements of agencies 

having jurisdiction. Shore and brace where sloping is not possible because of space restrictions or 

stability of material excavated. Maintain sides and slopes of excavations in safe condition until 

completion of backfilling. 

C. Shoring and Bracing: Provide materials for shoring and bracing, such as sheet piling, uprights, 

stringers, and cross braces, in good serviceable condition.  Maintain shoring and bracing in 

excavations regardless of time period excavations will be open. Extend shoring and bracing as 

excavation progresses. 

 

3.9 SUBGRADE INSPECTION 

A. Notify Owner / Architect when mass, trench and footing excavations have reached required 

subgrade.  The Owner / Architect will arrange for an inspection of conditions by the Owner’s 

Geotechnical Engineer.  Alternative procedures for arranging this review may be implemented at 

the Owner’s written option.   

B. If the Owner’s Geotechnical Engineer determines that the subgrade bearing conditions are 

unacceptable, the Architect will authorize additional excavation until suitable bearing conditions are 

encountered. 

C. Proof-roll subgrade below the building slabs and pavements  with heavy pneumatic-tired 

equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 

saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons . 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Architect, and replace with compacted backfill or fill as directed. 

D. Under supervision of the Owner’s Geotechnical Engineer, proof-roll subgrade in cut areas below 

the building pad and pavement(s) with a loaded dump truck or other approved pneumatic tired 
vehicle. Should any unstable sub-soil be encountered below pavement or structures, break up the 

top eight inches of ground surface, pulverize, moisture-condition to optimum moisture content, and 

compact to percentage of maximum density as stated in Percentage of Maximum Density 

Requirements. Perform this work at no additional cost and/or time to the Contract. 
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E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities, as directed by Architect, without additional compensation. 

 

3.10 ADDITIONAL EXCAVATION 

A. Additional Excavation (Mass):  Remove excavated materials and dispose of off-site as directed by 

the Architect.  Replace this excavated material with satisfactory material placed and compacted 

according to the requirements of the “Placement and Compaction” section. 

B. Additional Excavation in Trenches:  Remove excavated materials and dispose of off-site as directed 

by the Architect.  Replace this excavated material with stone. 

C. Additional Excavation in Footings:  Remove excavated materials and dispose of off-site as directed 
by the Architect.  Replace this excavated material with lean concrete/flowable fill or with stone 

extending 12 inches laterally beyond the footing in all directions. 

D. The quantity of material removed as Additional Excavation (Mass, Trench or Footing) shall be 
calculated (on an in-situ basis)  by a surveyor licensed in the Commonwealth of Virginia and 

employed by the Contractor.  The Owner’s Project Representative shall review the quantity 

calculated within 48 hours of receiving the survey notes.   

E. Protect the subgrade during construction.  During wet conditions, the subgrade soils may become 
saturated and soften, possibly resulting in damage to the subgrade if disturbed by equipment.  

Correct subgrade damaged in this manner.  No additional payment will be made to correct 

subgrade damaged in this manner. 

 

3.11 UNAUTHORIZED EXCAVATION 

A. Correct Unauthorized Excavation as follows: 

1. Under footings, foundation bases, or retaining walls, fill unauthorized excavation by extending 
indicated bottom elevation of footing or base to excavation bottom without altering required top 

elevation.  Lean concrete fill may be used to bring elevations to proper position when 

acceptable to Architect.  

2. Elsewhere, backfill and compact unauthorized excavations as indicated for authorized 

excavations of same classification unless otherwise directed by Architect. 

 

3.12 STORAGE OF EXCAVATED MATERIALS 

A. Temporarily stockpile excavated materials acceptable for use as backfill and fill.  Place, grade, and 

shape stockpiles for proper drainage.  Cover to prevent windblown dust. 

1. Stockpile excavated materials away from edge of excavations.  Do not store within the drip line 

of trees to remain. 

 

3.13 BACKFILL AND FILL 

A. Backfill excavations as promptly as work permits, but not until completion of the following: 

1. Acceptance by local authority having jurisdiction of construction below finished grade, 

including perimeter insulation. 
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2. Review, approval, and recording of the locations of underground utilities. 

3. Removal of concrete formwork. 

4. Removal of shoring and bracing (including backfilling of voids with satisfactory materials). 

5. Removal of trash and debris from excavation. 

6. Permanent or temporary horizontal bracing is in place on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow or ice. 

C. Ground Surface Preparation: Remove vegetation, debris, obstructions, and deleterious materials 

from ground surface prior to placement of fills.   

D. Bench sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing 

material.  Plow, scarify, bench or break up sloped surfaces flatter than 1 vertical to 4 horizontal so 

fill material will bond with existing material. 

E. Place soil material in layers to required subgrade elevations, for each area classification listed 

below, using materials indicated in Part 2 of this Section.  

1. Under grassed areas, use satisfactory excavated or borrow material. 

2. Under walks, curbs, and pavements, use satisfactory excavated or borrow material. 

3. Under building slabs, use satisfactory excavated or borrow materials and drainage/porous fill 

material as indicated. 

 

3.14 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course 

to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and 

bodies of conduits. 

C. Backfill trenches with concrete where trench excavations pass within 18 inches of column or wall 
footings and that are carried below bottom of such footings or that pass under wall footings. Place 

concrete to level of bottom of adjacent footing. 

D. Provide 4-inchthick, concrete-base slab support for piping or conduit less than 30 inches below 
surface of roadways.  After installing and testing, completely encase piping or conduit in a 

minimum of 4 inches  of concrete before backfilling or placing roadway subbase. 

E. Place and compact initial backfill of subbase material or satisfactory soil, free of particles larger 

than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides 

and along the full length of utility piping or conduit to avoid damage or displacement of 

piping or conduit.  Coordinate backfilling with utilities testing. 

F. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength material to a 

height of 12 inches over the utility pipe or conduit. 

G. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 
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I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to 

final subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches  below finished grade, except 6 inches 

below subgrade under pavements and slabs. 

K. Do not backfill trenches until any required testing and inspections have been completed and 

Architect authorizes backfilling. Backfill carefully to avoid damage or displacement of pipe 

systems. 

L. Under piping and conduit and equipment, use crushed stone where required over rock bearing 

surface and for correction of unauthorized excavation.  Shape excavation bottom to fit bottom 90 

degrees of cylinder. 

M. Place backfill and fill materials evenly adjacent to structures, piping, or conduit to required 

elevations. Prevent wedging action of backfill against structures or displacement of piping or 

conduit by carrying material uniformly around structure, piping, or conduit to approximately same 

elevation in each lift. 

 

3.15 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percentage points of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost 

or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percentage points and is too wet to compact to specified dry 

unit weight. 

B. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before 
compaction, uniformly apply water to surface of subgrade or layer of soil material. Apply water in 

minimum quantity as necessary to prevent free water from appearing on surface during or 

subsequent to compaction operations.  Maintain the moisture content of the structural fill materials 

to within 2 percentage points of the optimum moisture content until permanently covered. 

C. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to 

required density. 

1. Stockpile or spread soil material that has been removed because it is too wet to permit 

compaction. Assist drying by discing, harrowing, or pulverizing until moisture content is 

reduced to a satisfactory value. 

2. Work wet materials as directed by the Owner’s Geotechnical Engineer. Base bids on working 

material daily for a maximum of five days of acceptable weather. 

3. No additional payment will be made for these operations. 

4. Time extensions will not be granted for working wet material on site. 

 

3.16 COMPACTION OF SOIL BACKFILL AND FILLS 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material 

compacted by hand-operated tampers. 
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B. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture content. 

Compact each layer to required percentage of maximum dry density or relative dry density for each 

area classification.  Do not place backfill or fill material on surfaces that are muddy, frozen, or 

contain frost or ice. 

C. Control soil and fill compaction, providing minimum percentage of density indicated for each area 

classification indicated below.  Correct improperly compacted areas or lifts as directed by Architect 

if soil density tests indicate inadequate compaction. 

D. Percentage of Maximum Density Requirements: Compact soil to not less than the following 

percentages of maximum density at a moisture content within 2 percentage points of optimum in 

accordance with ASTM D698: 

1. Under structures, building pad and pavements, compact each layer of backfill or fill material at 

95 percent maximum density.  This includes ground under future expansion areas. 

2. Under grass or unpaved areas, compact each layer of backfill or fill material at 90 percent 

maximum density. 

E. Seal all fill areas at the end of each working day, utilizing a smooth drum roller. 

 

3.17 GRADING 

A. General:  Rough grading of areas within the Project, including cut and fill sections and adjacent 

transition areas, shall be reasonably smooth, compacted and free from irregular surface changes. 

The degree of finish shall be that ordinarily obtainable from either blade-grader or motor patrol 
except as otherwise indicated.  The finished subgrade surface from the grassed areas generally shall 

be not more than 0.2 feet above or below the final grade or approved cross section, with due 

allowance for topsoil. 

B. The tolerance for areas within 10 feet of building perimeter, walks and all areas to be paved shall 
not exceed 0.10 feet above or below the established subgrade.  Finish all ditches, swales and gutters 

to drain readily.  Unless otherwise indicated, evenly slope the subgrade to provide drainage away 

from building walls in all directions at a grade not less than ¼ inch per foot.  Provide rounding at 

top and bottom of cut and fill slopes and at other breaks in grade. 

C. Protection of Graded Areas: Protect newly graded areas and areas of cut, fill and design/subgrade 

elevations from the actions of the elements and from deterioration as a result of construction 
operations and weather conditions (frost, rains, snow, sleet, hail, etc.).  Repair any settlement or 

washing that occurs prior to or after acceptance of the work.  Fill to required subgrade levels any 

areas where settlement occurs.  Protect trees to remain, and, at all areas of the Site where 

construction operations are in progress, provide protection for the safety of occupants of the existing 

facilities.  

D. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 

with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

E. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 

subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
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2. Walks:  Plus or minus 1 inch . 

3. Pavements:  Plus or minus 1/2 inch . 

F. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-

foot  straightedge. 

 

3.18 PAVEMENT SUBBASE COURSE: 

A. General: Place subbase material, in layers of indicated thickness, over subgrade surface to support a 

pavement base course. 

B. Grade Control: During construction, maintain lines and grades including crown and cross-slope of 

subbase course. 

C. Shoulders:  Place shoulders along edges of subbase course to prevent lateral movement. Construct 

shoulders of acceptable soil materials, placed in such quantity to compact to thickness of each 

subbase course layer.  Compact and roll at least at 12” width of shoulder simultaneously with 

compacting and rolling each layer of subbase course. 

D. Placing:  Place subbase course material on prepared subgrade in layers of uniform thickness, 

conforming to indicated cross-section and thickness.  Maintain optimum moisture content for 

compacting subbase material during placement operations. 

E. When a compacted subbase course is 6” thick or less, place material in a single layer. When more 

than 6” thick, place material in equal layers, except no single layer more than 6” or less than 3” in 

thickness when compacted. 

F. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

G. On prepared subgrade, place subbase and base course under pavements and walks as follows: 

1. Place base course material over subbase course under hot-mix asphalt pavement. 

2. Shape subbase and base course to required crown elevations and cross-slope grades. 

3. Place subbase and base course 6 inches  or less in compacted thickness in a single layer. 

4. Place subbase and base course that exceeds 6 inches  in compacted thickness in layers of 

equal thickness, with no compacted layer more than 6 inches  thick or less than 3 inches  

thick. 

5. Compact subbase and base course at optimum moisture content to required grades, lines, 

cross sections, and thickness to not less than 95 percent of maximum dry unit weight 

according to ASTM D 698 and  ASTM D 1557. 

H. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent lateral 

movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and 

compact simultaneously with each subbase and base layer to not less than 95 percent of 

maximum dry unit weight according to ASTM D 698 and ASTM D 1557. 

 

3.19 BUILDING SLAB DRAINAGE COURSE 

A. General: Place drainage/porous fill material, over subgrade surface to support concrete building 

slabs and sidewalks areas indicated.  

B. Place drainage course on subgrades free of mud, frost, snow, or ice. 
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C. Placing:  Place drainage/porous fill material on prepared subgrade in layers of uniform thickness, 

conforming to indicated cross-section and thickness.  Maintain optimum moisture content for 

compacting material during placement operations. 

D. When a compacted drainage course is indicated to be 6 inches thick or less, place material in a 

single layer.  When indicated to be more than 6 inches thick, place material in equal layers, except 

no single layer more than 6 inches or less than 3 inches in thickness when compacted. 

 

3.20 FIELD QUALITY CONTROL 

A. Quality Control Testing During Construction: Allow testing service to inspect and approve each 

subgrade and fill layer before further backfill or construction work is performed. 

1. If in the opinion of the Architect, based on testing service reports and inspection, subgrade or 

fills have been placed that are below required density, perform additional compaction and 

testing until required density is obtained. 

B. The Owner will engage, and pay for, the services of a Geotechnical Engineer whose function shall 

be to afford complete engineering control by testing of the conditions of all footing subgrades, the 

placement of all structural fills under structures, building pad and pavement areas, and all 

compaction where required, and to observe the proof rolling of the building pad and pavement 

areas. 

C. The Owner’s Geotechnical Engineer will be present as deemed necessary during all phases of the 

Work requiring filling, compaction operations or testing.  The Geotechnical Engineer will provide 
the Architect with written certification that fill and compaction was completed with accepted 

materials in accordance with the Documents, and give a professional opinion regarding shrinkage or 

settlement of fill and safe load bearing capacity of fill. 

D. Site Preparation and Proof rolling: The Owner’s Geotechnical Engineer will determine if any 
additional excavation or in-place densification is necessary to prepare a subgrade for fill placement 

for slab or pavement support. 

E. Fill Placement and Compaction: The Owner’s Geotechnical Engineer will witness all fill operations 
and take sufficient in-place density tests to verify that the indicated degree of fill compaction is 

achieved.  The Owner’s Geotechnical Engineer will observe and approve borrow materials used and 

shall determine if their existing moisture contents are suitable/acceptable. 

F. Footing Excavation Review: The Owner’s Geotechnical Engineer will review the footing 

excavations for the building foundations.  He will verify that the design bearing pressures are 

available and that no loose or soft areas exist beneath the bearing surfaces of the footing 

excavations. 

G. The Owner’s Geotechnical Engineer will submit two (2) copies each of his reports, 

recommendations and/or opinions to the Architect/Engineer and the Owner.  Pertinent information 

will be provided to the Contractor as required. 

 

3.21 EROSION CONTROL: 

A. Provide erosion control methods in accordance with requirements of authorities having jurisdiction, 

the Virginia Erosion and Sediment Control Handbook, and as indicated in the Contract Documents. 
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3.22 PROTECTION 

A. Repair and reestablish grades in settled, eroded, and rutted areas to indicated tolerances. 

B. Reconditioning Compacted Areas: Where subsequent construction operations or adverse weather 
disturbs completed compacted areas, scarify surface, reshape, and compact to required density prior 

to further construction. 

C. Settling:  Where settling is measurable or observable at excavated areas during general project 

warranty period, remove surface (pavement, lawn, or other finish), add backfill material, compact, 
and replace surface treatment.  Restore appearance, quality, and condition of surface or finish to 

match adjacent work, and eliminate evidence of restoration to greatest extent possible.  

D. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees 

F. 

 

3.23 DISPOSAL OF WASTE MATERIALS 

A. Removal from Owner's Property: Remove excess and/or waste materials, including trash and debris, 

and dispose of it off Owner's property in a legal manner. 

B. Dispose of excess material and materials not acceptable for use as backfill or fill legally offsite. 

C. Do not remove topsoil from site until it has been demonstrated to the Owner’s satisfaction that it is 

excess. 

 

3.24 SETTLEMENT PLATES 

A. Provide and monitor three settlement plates to evaluate the settlement occurring during and after fill 

placement.  Locate the settlement plates as recommended by the Owners Geotechnical Engineer. 

B. Record the elevation of the top of the settlement plate daily until settlement has slowed to a point 

satisfactory to the Owners Geotechnical Engineer.  Settlement plate readings shall be made to an 
accuracy of 0.01’ and shall be referenced to a benchmark well beyond the influence of the fill being 

placed and protected from construction equipment disturbance. 

C. Take precautions to prevent damaging or disturbing the settlement plates during construction 

operations. 

D. Providing, maintenance and monitoring of the settlement plates is part of the Work. 

E. Base bids on a settlement period of 45 calendar days commencing at the time final subgrade 

elevations in the area are attained. 

 

END OF SECTION 31 2000 

 


